Thirty young Black and White Lowland bulls (3 groups of 10 each) were fed a complete feed and meadow hay (0.5 kg/daily) to appetite, individually, starting from an average weight of 150 kg until they reached 430 kg. In the experimental mixtures, the ground barley in the control feed was partly (by 50% in group RJ) or completely (in group R) replaced by ground rape seeds from "00" rape var.
INTRODUCTION
Experiments conducted to date on cattle indicate that the effect of rape seeds on productivity, digestibility of nutrients as well as on the processes occuring in the rumen are dependent on the composition of the ration (Huhtanen and Poutiainen, 1985; Murphy et al., 1987; Murphy et al., 1990) .
The objective of this study was to determine the value of ground rape seeds in a complete feed used in intensive fattening of young bulls.
MATERIAL AND METHODS
Thirty young Black and White Lowland bulls with an initial weight of 150 kg, were divided into 3 groups of 10 bulls each and fed complete feeds containing various amounts of ground rape seeds (Table 1) until reaching a weight of430 kg. The animals were kept tethered with no litter, on rubber mattresses. Feed was given to appetite twice daily, recording the amount consumed. All of the animals received 0.5 kg meadow hay daily. Rape seeds were crushed in an universal grinder using 4 mm sieves. 2 ) Calculated taking into account a percentage of urea content (Kowalczyk, 1979) .
3 ) Glucosinolates and fatty acids content (%): ITC -0.08; VOT -0.13; C 8 -C 16 -5.7; C } 7 -0.2; izo C 18 -1.2; C 18 -1.7; C 18:1 -58.2; C 18:2 -18.2; C 18:3 -10.2; C 19 -1.7; C 20 -0.9; C 20:1 -0.8; C 20 2 -0.5; C 21 -0.4; C 22 -0.3; C 22:1 -0.2.
Nine additional young Black and White Lowland bulls, each weighing 380 kg, (3 groups of 3 each) were used for determination the digestibility of nutrients, nitrogen balance and some indicators of nitrogen and carbohydrate metabolism in the rumen contents and blood. Faeces and urine were collected at 5-day intervals. Samples of rumen content were taken on the day following completed collection: in the morning before feeding, (hour 0), and at 1,2, 3, 4, 5 and 7 hours after, blood samples were taken from the jugular vein 3 hours after feeding.
The chemical analysis of the feeds, faeces and urine were carried out by the conventional methods; the content of N-free extractives from the feed mixtures was calculated taking into account the percentage of urea (Kowalczyk, 1979) . The glucosinolate content (ITC, VOT) in rape seeds was determined by the Wetter method (1955 Wetter method ( , 1957 , while fatty acids in the seed oil by gas chromatography on a Pye-Unicam 104 gas chromatograph. The pH was determined potentiometrically in all of the rumen samples and the NFh-N concentration according to Conway (1962) , while in the representative sample obtained 1, 2, 3 and 4 hours after feeding, volatile fatty acids (VFA) were assayed by gas chromatography. Urea nitrogen was determined in blood serum (Conway, 1962) .
The statistical analysis was carried out using single variable variance analysis and a multiple range test using the Statgraphics computer program ver. 2.6. (1985/87) .
RESULTS
The composition of feed mixtures and chemical composition of rations, hay and rape seeds is given in Table 1 .
The total intake of dry matter was (in kg/day): 7.08; 6.73; 6.71 in groups K, RJ and R, respectively, while of rape seeds dry matter, 1.04 (RJ) and 2.05 (R). The fat intake from rape seeds in groups RJ and R was: 639 and 1101 g/day.
The liveweight gains of the young bulls in group K were better than in the remaining groups, and a significant difference (p^0.05) was found between group K and R ( Table 2 ). The utilization of dry matter per kg liveweight gain was similar in all of the groups. However, the young bulls from group R used more metabolizable energy, crude and digestible protein per kg gain (p ^ 0.05) than in groups K and RJ, between which the differences were not statistically significant. The utilization of net energy expressed in UFV and MJ/kg gain, calculated according to the INRA system (1988), did not differ significantly, while if expressed in oat feed units and MJ/kg gain, calculated on the basis of our own digestibility data, increased with the increase of the percentage of rape seeds in the complete feed (p^O.Ol or p^0.05).
The digestibility of most of the nutrients in both experimental diets was lower (especially in group R) than in the control diet (Table 3) , although these differences were not statistically significant in all cases; only the digestibility of ether extract of diets containing rape seeds was higher (p^0.05). Nitrogen retention, expressed as the percentage of dietary and digestible nitrogen, was lower in the experimental groups, especially in group R, in comparison with the control (differences were not statistically significant) ( Table 3 ). The total VFA and molar content of acetic (C2) and butyric acids (C4) were distinctly smaller, while that of priopionic acid (C3) higher in the rumen content of animals from group R than K (differences were not statistically significant) ( Table 3 ). As the percentage of rape seeds in the complete feed increased, the C2/C3 ratio fell and the C3/C4 ratio increased.
The complete replacement of barley by rape seeds in the complete feed (group R) caused a rise in the NFb-N concentration in the rumen fluid (Fig. 1) and of urea nitrogen in blood serum. The urea nitrogen concentration amounted to 13.4mg/dl in group K, 12.5 in RJ and 16.4 in group R.
The pH of the rumen fluid in all of the groups ranged from 6.5 to 7.0 units with that from group R being somewhat higher (by about 0.1-0.2 units) than in the remaining groups.
DISCUSSION
The intake of the dry matter of the rations are similar to those obtained by other authors upon feedings various oil seeds (Huhtanen and Poutiainen, 1985; Murphy et al., 1990; Palmquist and Conrad, 1978; Rafalowski and Park, 1982; Smith et al., 1981) . Many experiments have demonstrated, however, the distinct adverse effect of fat on the intake of feed by cattle and sheep (Jenkins and Jenny, 1989; Kowalczyk et al., 1977) . Some authors are of the opinion that the effects of feeding cattle fat-enriched feeds on feed intake as well as on the digestibility of the ration, rumen fermentation and therefore on productivity, may depend on the properties and amounts of fat in the ration, the form in which it is given, the frequency and level of feeding, composition of the diet and retention time of the feed in the rumen (Huhtanen and Poutiainen, 1985; Jenkins and Jenny, 1989; Palmquist and Conrad, 1978; Ruegsegger and Schultz, 1985) .
The unfavourable effect of feeding rape seeds on the productivity of intensively fattened young bulls indicates that the addition of fat into the feed mixture lowered the amount of digestible organic matter fermented in the rumen, and thus the energy available to rumen microorganisms, used in their protein synthesis. This is suggested by the calculations carried out according to the assumptions of the INRA system (1988); they refer to the difference between the nutritional value of the dietary protein depending on the amount of digestible organic matter fermented in the rumen (PDIE) and the nutritional value of the protein depending of the amount of protein digested in the rumen (PDIN), per "meat feed unit" (UFV). The difference (PDIE-PDIN)/UFV increased with the rising percentage of rape seeds in the complete feeds and amounted to: -2.7 g (K), -17 g (RJ) and -30 g (R). It may thus be concluded that the ration containing rape seeds, in which protein is easily soluble in the rumen (Lindberg, 1986) , had an excess of protein digested there (especially in group R) and a deficit of digestible organic matter fermented in the rumen. This could have had a greater effect on increasing the utilization of crude and digestible protein in group R than in the remaining groups.
The higher net energy utilization (MJ), calculated according to the oat feed units system, in the groups receiving rape seeds was the consequence of the energy value of rape seeds assumed in this system, equalling 2.08 oat feed units (12.3 MJNE), which is significantly higher than the energy value of 1 kg of this feed calculated according to the INRA system (1988); 1.01 UFV, that is, 7.68 MJNE.
The negative effect of fat on the digestibility of dry matter, organic substances and crude fibre is consistent with the results of other authors. Murphy et al. (1987) fed cows hay and concentrates containing 1 to 2 kg ground rape seeds in their daily ration and Murphy et al. (1990) , who fed cows grass silage and 150 g rape seeds per kg concentrate (1 kg in the ration), found a significantly smaller fall (7-8%) in the total digestibility of these nutrients than in our study in group R (about 18%). The ration fed to group R had a significantly lower cereal content by substitution of rape seed fat (14%) for the energy from barley. In group RJ, in which the source of energy in the ration was not only rape seeds but also barley starch (8% fat in the diet), only a small fall in the digestibility of dry and organic matter (about 4%) was found, while the fibre digestibility was similar to that in the control group. Similar results were obtained by Huhtanen and Poutiainen (1985) who fed young bulls grass silage with crushed barley in a 50:50% ratio of the ration dry matter, in which 15% of the barley dry matter was made up of ground rape seeds. On the basis of the results of many experirtients, it may be assumed that the unfavourable effect of fat on the digestibility of dietary nutrients may be manifested to various degrees, depending on the amount and type of fat (seeds, free fats) and its consistency (Kowalczyk et al., 1977; Moore et al., 1986, Palmquist and Conrad 1978; Sutton et al., 1983; White et al., 1987) .
The reason for the worse digestibility of N-free extractives in the experimental groups as compared with the control could have been the worse digestibility of rape seeds carbohydrates than those of barley, which contains more starch (Huhtanen and Poutiainen, 1985) . This could have been the reason for the better digestibility of N-free extractives in group RJ than in R.
The somewhat greater digestibility of crude protein by young bulls receiving feeds containing rape seeds can be explained by their higher content of protein easily digested in the rumen (Huhtanen and Poutiainen, 1985; Palmquist and Conrad, 1978; White et al., 1987) . Our data are in agreement with the results by Murphy et al. (1987) and Murphy et al. (1990) carried out on cows fed diets containing rape seeds.
The greater digestibility of ether extract when feeding diets containing an higher amount of fat from various sources was also found in other experiments (Huhtanen and Poutiainen, 1985; Smith et al., 1981) . Palmquist and Conrad (1978) suggest on the basis of the results of other authors that the digestibility of ether extract is usually lower when feeding conventional diets since they contain less fatty acids and the relative endogenous fat losses in faeces are greater.
The clearly lower nitrogen retention in young bulls from group R points to a restriction of microbial protein synthesis in the rumen. The limiting factor could have been the significant dietary deficit of digestible organic matter fermented in the rumen in relation to the protein digested there (INRA 1988) . Decreasing the deficit of organic matter fermented in the rumen through limiting the amount of rape seeds in the complete feed (group RJ) caused a distinct increase in the amount of retained nitrogen.
The increased pH of the rumen content in the bulls from group R could have been caused by the significantly lower digestibility of dry and organic matter, especially carbohydrates and thus by the lower concentration of VFA in the rumen (Murphy et al., 1987) . A higher pH of the rumen content in young bulls fed diets with an increased fat content was also found in studies by others authors (Huhtanen and Poutiainen, 1985; Kowalczyk et al., 1977; White et al., 1987) . The higher NH3-N level in the rumen fluid of bulls from group R could have been the result of the higher protein content of the diet (White et al., 1987) . The presence of urea and lack of barley in the feed given to group R could also have a negative effect on the utilization of NH3-N for microbial protein synthesis, which is indicated by the higher serum urea nitrogen level than in the other groups; it is well known that urea nitrogen is best utilized when the energy source for the microorganisms is starch. When feeding a mixture containing barley in addition to rape seeds (group RJ), the concentration of NH3-N in the rumen fluid and urea-N in the serum was clearly lower than in group R. The relatively low level of NH3-N in the rumen fluid when feeding diets containing cereals in addition to added fat was also found by Huhtanen and Poutiainen (1985) and Ikwuegbu and Sutton (1982) . The changes in the concentration of total VFA and their proportions in the rumen are in agreement with the results of other experiments with rape seeds-containing diets (Huhtanen and Poutiainen, 1985; Murphy et al., 1987) or with other fat additives (Jenkins and Jenny, 1989; Sutton et al., 1983) . The smaller C2/C3 ratio than in the control group in the bulls from groups R and RJ indicates that the higher dietary fat content may be the reason of the decreasing of fibre digestibility due to changes in rumen fermentation (Jenkins and Jenny, 1989; Kowalczyk et al., 1977) . Similar changes in the C2/C3 ratio upon feeding various fat additives were also found in other in vivo and in vitro K -A-R "©~ fid (Jenkins, 1987; Jenkins and Jenny, 1989; Sutton et al., 1983) . The higher C3/C4 ratio in bulls from groups RJ and R than in the bulls from the control group K may indicate that the addition of rape seeds to the diets may have had a certain inhibitory effect on the growth of protozoa in the rumen (Huhtanen and Poutiainen, 1985) , although, on the other hand, this is not indicated by the higher NH3-N level in the rumen of bulls fed rape seeds-containing complete feeds.
In summarising the results of this experiment it may be concluded that, in complete feeds, the full replacement of cereals (30% ground barley) with ground rape seeds has an adverse effect on liveweight gain and feed utilization, digestibility of dietary nutrients, nitrogen balance and causes unfavourable changes in rumen fermentation in intensively fattened young bulls. However, feeding a complete feed containing barley in addition to rape seeds (15% each) only slightly worsened, in comparison with the control group, productivity and the examined nitrogen and carbohydrate metabolism indicators. 
